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saturable absorption layer, the easier the carrier density 
can be increased to bring about a saturated state thus 
exhibiting significant effect of saturable absorption. This 
structure realizes stabilized self oscillation 
characteristics. 
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[5t#*2] <J>4<fcfegttlfc, »Tftfb«iKlfcMI 

[11**3] iWTOMUMtffcfcjM 0A*<MM* 

[!8#*4] ttBTOfoaKlwfflSWtelHw**** 

•r:/7'J: l )fc, 2 0~1 8 OmeV/Jv$V^tSr#{Ri 
-f *iS** 2 4 fell 3 fcEStO*******. 
[»#*5] *EJSttJBtt*Fllr**, H3E#F1*: 
J:tfttE*Tfi»»«l#» fcfcfcft*#F-C*>6-fc* 

#®t-f5ra**2, 3 * fcit 4 KEttro*sjttM8#* 
m*9 6 ] *iE8tti##sft*#F*fifi"c** r t 

Kl t ^ WEfittlfc .fctfliilEfttf'r Hlfrft 
tt\tt<r>fy? Kit, »Tfifo«iRltS:fl!*., IME^I 
SSfaKiRltt:, 1uE'J>fc< t fc 1 oco? 7 y Kit", 4 
It&m&tiH KlffcHMteii, SfefcHftEfiHSia* 

[8f#*8l lMMrfi?a»Kla»«»Mf !J 
fit t -f * SI** 7 fcEtt©¥l#»#**. 

-^-ry^a*, tfiEfifttlfoSjSiwtHox*^-* 

■ry7\fc9fc, 20-1 8 Ome V/hSk*£ tSr^t 

[»**10l *IE?Sttll*#Fl«r£*, 1iuE#Fl 
feit/SWe^fSfoftiRl^, tt)»cft-T-#F"e*>5wt 
&*H»t-f*it**7, 8*fctt9fcB«0>*ie*»# 

[8**1 1] ttEStts*#M^*F«a-ca>6w 

tfc*H»t-f5St**7~l OOwfftjNcEttro^ 

[8** 1 2 ] Sfi±lC, I n G a Ngttl t , IflEfS 
£l&&tf-#OAl Ga I nN)t^ Kit, tffiEft 
#W Kl*fctf-#OAl Ga I nN*?y Kit, fiil 
E##-< Klifcttt&E* 5 y Kl«fCEttSJtfc«Ttt 
WftiRl t«H»*., luE^IfilfoftiRltt, fflEJSttl*> 

tort *«MR 1 1-4 



(2) 

[St**l 3 J WESTS' 'J ay*-^ Ktfcfl-9- 
77-fT-C*>5wtSr#tat-f4S**l 2lCffifStf>* 

[it**l 4] gttlt, liuEfcttl-ttofSlcOpS? 
9 y Kl t , tffE p 9 y K1K»« LfcTOfnWR 
It, lNE^IISfo®il!ll±lcSltf>HfcS52ropii^7 
y Kl t SuEB 2WpS?77 Kilt 'J v *B 

#|£fcoT:fc9, -tWPifflillCIt, nSWlKyn^l 
#£lt<bix-C;te9, BuE»2<0p§i^7 y K1(OSDt$ 
10 jjs, HuE@JS7 r n J /^^J:9 t*:Jv^t5r1*®t1-5 

[8**1 5 J gttlt, UilEJS*fcl*i*tfpS*?y 
Klfc<fctfnS?7y Kit, luiEnS?7y KlfK 
Klt?>iifc^fafDKiRltSriix., lulEpIi^y Kl 
fi9y*fl£ifcfcfcoT*5 9, tWPHHfctt, nSroSffi 
7*n j/?!j»s&lt<b*vCi39lnJEpSi*7 y K1cd®#t 
tHjE©«c7"o',yJIJi9 fc*£v^t£#tat-f 

[8**1 6] Sttlt, t9EjSttl±wJBl»pffl^ 
20 ' 7 y Kl t , HuE p 7 y K1£M£ Lfc5j«SfQ®iR 
It, «IE«rft*i««lJ:fcKltt»*ifc«*^ny^l 
tfrfll*., luEmSgyoy^ll-lt, B?n6B#*>9, * 
<O^PS5lclt, S2ropS^7 y Kl^tS!ltP>ixT*5 
9 , luEg 2«pS?7'/ Kl^flT^v «uE!lj£7" 
o y *l£9fc*#v^t£#»t-f* i N?fci'-- 
[St**l 7] gttlt. «ESttl«rl*trpS^5y 
KlfcJ:tfnII*5y_Klt, liu!EnS?7? Klfl- 
Rlte>ltfcisrttfD««lf: lWa«*^ny^l 
icitggoeiijJSfcD, -tw^PWilt, »2(o P 5i^7y 
30 KltfKtt fjHT*J ►> , fiuE^2» P S^7y Klofi 
VrQAK HjEfl«S7'oy^g < ):9 t>*%v^t*:Wt 

[8t**l 8] ffi&gffio~#BS;frftl£*5^T, Sffiw 

&7Wt-CS«$T~£§?l1-Sr t Srfl*»t-f*ffi^S«» 

[st**l 9) ffi*WO0 0 l]*|p)^f>[ll-20]* 

2 o]#fl"*jii;a*A»i*ac t ■ef!E»ft*^%Mi"* 
«o rtSr#®t-t-5tef B ^#ga*fe„ 

[Jt**2 0] S iC-Cfo5SS**l 9KE® 

[S**2 1] ®*<i^t0 0 0 1 1 1-20]* 

AMKILtS iCS«±(C *«fls#l«Sr*ffl1-* 
ISt, HiiESffiSrfl 1 -20]*r6]^fS:*S:^lfCSu 

ESttt-iHit-ftiafct^rt-**^***^* 

[0001] 
so imn&i-z&mm 
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(3) 



A WjfcR ft if fcJHV » i B*«fflw*«****-T- 
[000 2] 

7 8 0 n mCO A 1 G a A s U— ^ W)tt 

[0 0 0 3] kr5"C» 0-'ttJtr-{**0>ff 
(ag${^o^aa5A5 t?-? <oi&'>ftgfkic<fc 

ot, ifitfrf*l**-M«»«*:§M&U 5c»»«*- 
KfctofSg-Cg^Srgr L, £ft#«f-coj®Bi:ft*ri>ib 

v^tSfcftteJitfcfc&^S i t #T?§ 8*3 Kft 

5. . 
[0 0 0 4] i"— ** ttt 
H % ^ggsp6-2 6 0 7 1 6-§-^«fC^$H5toa J *) 

mo**** - * + v rftc mi «? t < -f 8 r 1 k <t o t 

FSSfoi* a-* - y 7* i: ai*#F*JS&?o®iR 
l<o**U*l5lf«? t< ftof^8. rrotftsfclcfcoTft 

[0005] 

lftW2)s»^L«t9i:1-5He] #r 
5. *ftttfcfi&¥#lc??itfl^£fi>M<gKtft8 

(fiSRli, #&H¥4-2 4 2 9 8 5#£«, ttH? 
7-1 6 20 38#&8) -Cfls Hi5BLfcJ:9»Cs WH 

RWJtwffiS^Jaaco^klct *) 5§t«Jt : £&56£U ft 
[0 0 0 6] -tr-C*«Wll. /^K^y^lv 

[0 0 0 7] 



,5. £fc. »Tttft«iRJBtflHUBi:»SJi»ttW«>3i* 
- * -v y 7itm+& - k C <t 9 , *3fe Lfc 



[000~g1 fcfc 1 nG alMffiBJg fTgttSSr^tf 
-*t<OA 1 G a I nNfttfW Kit. fttfW KlSr^tf 
-*f<0 A I G a I n N * 7 y KJB t . Klifcfl 
? 7 y KS1 J CEfi*itfcBriSfd»iRS t Srfli*., *Iia 
fOftiRStt, Sttl^t>3tS:®iR-f5tt tic, )t<0© 
HZ&#lafn-f 84»tt tr to \><r>X-kZ, 

S, *Lt\ *Jttfa»«J|lr*#<f HI***:!*??? 

[0 0 10] ■5I«afO®lRSfcffiitlt<03:^ 
Sf-^+yT'gS:, .2 Ora.e VjJ»5> 1 8 Ome Vi-f5 

ftbhZZ.ktiWbfrkttilt, 2 0meVJ;*)/h*lt 

•T'/T'giSl 8 0meVSrlSt6t, WoSlRlW 
i^-f t5 ,/g|J2 0~1 8 Ome Vtf&^Z k 

\TooTT] $f>«cl¥U^WT?ti, y\ 

m^SOme V-l OOmeVc08oH"C«, ^IfiS 

^tfl OOmeVSrlS^St, BHSfO»lRJBt?«>)t» 
7»Sfc*A,fcX^S < ft 9 , < ft^. 

oti^-^t'/^ttlOOmeVeiT-efcK 
:SfiLV>tV>x.'5. 5 0~1 0 0meV(O@5ffl-eii, 

^» \s-V<nfhMtM&*% < ft^ftv^ic, afi^. 
[0 0 12] Sfc, BIte»KlRl<0*aSr/h$<-f5 

LfcJOSoX, a<TS3feftiB»WWt«r#*wt 
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[0 0 13] Z*>1/M9>*Z* S 
BlttfaSHRSftJt^W KB*teEfiLfctt#fct>'C& 
*, %#4 KBffcRltSSatt. ^TftfttfRiRBirft* 
#PBoj:}fc*a**S< Lfc»£. flt»M*<4a 

WWUKBtrJIMM KB4"fcE«t"CBC»»**B 
0. 5%«±<D»£\ BTttftt*iRJB^olBi:ii» 

l^lcES-f6-i:lc<tO, T*fifo«iRB^«)*#H 

£LfcSB«ig&g3L-C£*. 
[0 0 14] roi5lCBrftfd»iRJitt*Xf^ KB*fc 

[0 0 1 5] *fc, TOfcMBl** pffi*XfW KB* . 
pfi»9 7KB* S&Kttnffl*^ KJB, ni?5y 

[0 0 16] *«W0ttW"CttBLTV*6 rx*/mF^ 
[0017] 

[0018] 1) Bltt*«W«>*«*u 

(10 0) E<OnIlS i CS«1 0 1 ±l£, *>U 
3ytK-^tfcnI»AlN^y7rBiO 2, 
n S A 1 GaN^7'/ KB 1 0 3n> nSGaNjttfW 
K6l0 4n, I n0.05Ga0.95N4*#WSttBl 0 
5 (J?* 1 0 0 A) , pSGa N %$4 KB 1 0 4 p , 
pSAlO. lGa0.9N*7y KB 1 0 3 p, plGaN 

hgi o BtfrnftBrtsn-cv^, aig & n 

[0 0 19] pSt^5y KBl OSp^JCtt* 

pSSI nO. lGa0.9N*IffiftftlRBl 0 0^5 0AJgj# 
* HT^S. ^IfifD««B<ott^Sert^ 7 5> KB* o 

«£fl:4v\ ay** hB±fcttpI!«ttl l l i^T 
Ptdi s Si Cg«l 0 UMlCttnSiSBl lOt LT 

[00 20] Hl^t:^)^ 



(4) 

mCO (1 0 0) Si CS«±lw % MOCVDfclC^Oft 
R1~5, nfiA l N/<y7 7Bl*S i K—7"0 3 jimj* 

KBfcS i K-^-CO. 1 *zm(Oj£J?-CfcSo pS 
>?y KBJ3*tfpll*^ KBfc**t«tO. 5n 
m. 0. I^ra<0j?£-Cfc9, K-/<V hfiM g SrfflV^ 
TV**, 

[0 0 2 1] ^IfiftftKBtt, pS^^y KB* KB* 
$*iT^*. iSttBA»fewu-lF)ttt, 7£ttBJ:9t>4 
io 0meV**^*-*-ry^'hSv^«)«lBfdftiRB 
ICAO, ftiRSJiS. *Jfifo«iRBtt* i — l 1f*«ra** 

Lfc g BBWft fen* J: 5 »w4 4 0 
[0 0 2 2] IW»l:JctKfiw**8t»©M 
tt, SttBwB^PBfc^ttft»ttBfcwx*^*- 
^f^iffci, 02lcr<OU-^18i6(Oy<vK^ 

y^4 0raeV/hS<> ££L 
fcfiB£84 s ttbii&. p5*9yKBl 0 3p*fc^T 
20 fifaftiRBl 0 o#*>&. 

[0 0 2 3] rC"CBttB»HF#FBt^r»*««B 
tox^-^t^it^ flSttBK«F#FB«: 

TBfcfO**. 

[0 0 2 4] *«M<o^*u-^-Ctt, *J&fO®iRl 
OK- \?>?1"<A'$:5X 1 017 (cra-3) i: LT\ * 

30 BtBftfctCSrt^-eS*. K-^nt* 5xi 
017 (cra-3) »±*>*Ui* *irMTW*A^IB«r«« 

[0 0 2 5] ftbfc*MMBB*J:lf« 1X1018 (c 
ra-3) a±fc+*Ui* *ir»T«)»»« s S6fc«<ft 
0, jfSLfciBBBWt***-^^^*** ^ fif0 
ftlRBWFttftSaS: 1 x 1 018 (cra-3) £l±lC"t"ix 

v\ 

40 [0 0 2 6] dfelcSS*^9 =>y*-/<-f KA»6+7 

1 00 0fcfflV*a*ll, nSGaN/<y7ril02 
MpfiGaNa^* h§10 6i^MOCVD& 
IC J: 9 iSft* P SGaN3^nSl06 

ffi«BS:»J*-#-6fc»«>nBG aN3^n®109 

[0 0 2 7] toft, P SGaN3^^h®106IC 
ttpSmffil 1 K nSGaN^^^ hB 1 0 9i:tt 
so nBMMtBALXi'-WIEAi'i. 
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ioo28i K*wr>wk 2 ) i -ci** "Bits 

ifiW-crt, pSft#-f K« i o 4 p «pici^F<oBffi 

?0®ifcJ§2OO«:J&£LTV>* e *<0«fi£fc/<y K** 
[0029] B*>«fc9fc, :d)*^u-tU 

®10 4p^lcEStfcfiifiglCLTV>6 9 fttf^KJi* 

So 

10 0 3 0] »«1BK 2-CI1, ?£&!tt¥-<Ofi 
*®SJ§fcs I n0.05Ga0.95N^<bft*#FJ§fc<O# 

tt> KSSiCtt, ifcffiffiilCttl nxGal-xN (0£ 
x£l) , ^7'; KllCttA I xG a 1-xN (0£x£ 

LT, AlxGayl nzN (x + y + z = K* 0 £ x £ 
1, O^y^K OS'iSl) £ffl^*wfctf-C#ao 
[00 3 1] (%tt*»Btt3) *X&*>JBtBtt« 2& K 

Lfct^-cfcSo (s i c) mi 

g«±l£x^*V*/U$g 
«J»Ji*r*yyv/1-6*»tt4v\ »T. S iCgfc 

[0 0 3 2] B8fc«*\fc5fc> nIS iCg#7 0 2 
±<c> *«^Jg««j*fi (movpe) ife«rfflv^T*«#JB 
o^ta^fiSrft^o *-f*«rt*fcjte*fc, 6HSic 

&Lfctt, 7 0Torr(O*^^ffl^tC*3V^-C 1 0 5 0\:-C 
-CEv>fcS i Cg«tt (0 0 0 1) Efl>B#flM>5>3. 

5S, [11-20] *r6j*c«BLfcS«-e*>s. 

[00 3 3] 1 0 0 OTCfcftflLfctt, 

7V*~7S:2. 5L/»(OffifCl»*J&L, SffiS 
ffifeSfcLfcSL h\) JtA-TAsZ-VJ* (TMA) Sri 

On^/v/^ r^-r^2. 5L/5K *Si/7> 

MSS?^-^ 0ppm)5rl Occ/#, *r 'J 7*&5: 2L 
/»*ii^HJS ItnSA 1 N^y7 7S 7 0 3 5: 2 0 
Onraigfg*-*. /<y77««rnSti:tfcOfc, S«l£ 
nffi«ttfc#l*LTtK *fttttt0X< ftfeftW: 5 (C 
i-5^^-C*>5o nSA 1 N'<y77J§l^ lOOOt 



[0034] hy/*/U77l^*A (TMA) <0 

fvu# y £ (TMG) 5r 2 0 <i *y *>7 > 

(7K^-^5 0ppni)S:l 0cc/5J, i6*DLT#»U n 

-A10. IGaO. 9N* 7'/Ki7 04 &i£a+Sc 
[0 0 3 5] &|C N TMA<D«&<0*5:PM:U n-GaN#-< 
KJi7 0 5 n8rit«Lfc*, IHCJUJ*-/ 

(TMI) Sr 2 0 0 u **/& % TMG& 2 0 *i *A-/# 
{W&LT, T x s K-7ln0.05Ga0.95N#Fl7 0 5w& 
3mnJtai-*, n-GaNW KJB fc H t*fr"C* TV 
' K~^GaNf$i£l7 0 5 b$:3nmJ&gU #FJfi 
BBJitOttOiSLKJiO, GaNKSlfc I n G a N 
#FJ1 fc 

[0 0 3 6] £fifi*#F«£<Ofi«(0#FJi«:jej*L 
fcfct, TMGSr2 0^^/w/}J$ h\Z*s9xn<>9*s* 
z^fr-?>f*>st?K (Cp2Mg) 5:0. ln^/»W»L 
20 Tp-GaN#>f KJB 7 0 5 p Sr*8|-r*. 

[00 3 7] £ P>lCTMASr1SEn-A10. IGaO. 9N^ 7 

y fc'H«ft-eii*D p-AlGaN»l(0^ 7-yKS7 0 
6 a*««U Sffi^Sr6 0 oriCTIffftfTMG, TMI 
Xt^Cp2MgSr^*& LTp-InO. IGaO. 9N^Jffifa®lRS 7 0 0 

p-AlO. lGa0.9N®2O^7y K^7 0 6 b 

[0 0 3 8] *:<Ot£, p^AIGaN^7yK@il^ 
S i02v**£J&£U tt*^*5j:V**^^a 

9 0 p-Al GaNS2W^77 Kl706btt > p- 
I n G a N^ftfDftlRll 7 0 0*^ y^V^^tK 
yy 4 *y<f-y#X%2<»9 7 y K17 0 6 b Srr^T 

xy^^^j6W»b*DfflLT, lOOStc^fc^O 

Tx p-AlGaNS2^77hm *"f tt K9-f 

[0 0 3 9] r<O^IISfD®iRl7 0 Ott^yf- h 

7^ K17 0 6 bfc^tt?o»iWl7 0 0fco»Ktt*l: 

[0 0 4 0] S i 02v^^$r^£OiifflV> 

r v n-A10.2Ga0.8Nm^yoy^l7 0 7 5:, $20 
so KS7 0 6 bA*?>4*y yC/(Dpjffl(caRjSfi1- 
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Z> 0 n-Al0.2Ga0.8NaffiyD5/^lf^ p-Al 
0. 1G aO. 9NS82<7>^ y y K®, Si (0^77 K1J:0 

X% J:ot, fflJf*Oi«V^p-Al GaN»2^ 

77 KS7 0 6 b*>T«cEfli:ri9*1-<* JB#f**«i 
fcftO. ££Lfc»e-Ktf *fc. 

[004 1] Si02^**£&£U pSGaN^ 
KJB70 5 pfcHi:«ftT\ pUG a 1***5/717 0 
8*/j«U $*>fc, pSGaN^y^^ h®7 0 9Srlt 
STf*. pS^** hltt> pffl**y7JlJ:9 fc, 
KMfe^lOM: K- if >^LTJ30, 1 
x 1 018cm-3*Cfo£o 

[0 0 4 2] pfiav^ H§7 0 9SrpS 

GaNtlfc^ GaNJ:9^K*ty^/hSlfM 
nGaNiffl^t, pfi«fifctt*-5 y*«0ft**9 

O'CfcLT, TMG, TMlXtfCp2MgSrfitftLT, p-InGaNSr 
*ffi-f*. p-GaN**y7l7 0 8»i*«fcfc % /<^K 
**?:/<0/h£V>p-InGaN7 0 9 i&ft+Z w t fc£ 
0, pSliffi (Pt) y h*-l»KSH£SS-fr 

[0 0 4 3] p-InGaNtt,' p - I*nG a-Ntr*8WU 5 
OOt070To r r «JE*#£fflft*tM^S*?T5 

r*fcJ:9£S-e£*o «MftS«b*t l/Ctt, 

*»H*-C*)*ttf 4 0 0 < CW±O^S-Cp®coS^ 

»utti** »tL<tt5oot:<D®fi#<fcv\ s&fc 
r > t tK^^S^^H^-c 5 o o «C* -efc*P u 

5»ISI»&aS:?T9, 

[0 0 4 4] ftftfc* nSS iCg«7 0 2<RlfcTiSrffl 
lvtnS®®7 0 1 £\ pi3^ni7 0 9«fc 
P tBffiSrffl^-CpSSffil 4 1 2 Sr JftS-f*. P t & 
9A,X9*f*> Pt«4tt*HfrWc*<. pSGaN^ 
p — I nGaNOpl^^^ hJH 7 0 9 fc(0®g£/h 
£<-f*fc#> PtOBis NitPtOto* 
fc-TCfc J:i\ N i tt***ilc< < , *«tto*v^k« 
ftO-C, ^OJB*r*LTPt«raA/*f**«Sofll«[tt 

[0 0 4 5] 6Jl±<oj:5lctT^Lfc^-^«36o^ 
u— F/<-fc^#a»v*1-S. ^£§flmifc, S i 

fc4oTV*S. ^§M^"f *fc»l^tt, S iCg#tt, 
200-300^d >gfifc LTfc< O^fti LV\ 
3 00 ?^ovJ:9**v^t^ftA»v*«)*:«Mc**ftiS 
AtfiKSfeftO* *fc2005*nvj:0/h*V*t, ^ 
J a* vf»»Br fc * £ b«H-C Li ? BjIStttf *> 



(6) 

JO 

[0 0 4 6] ^&M*B$(D^#/HMO;frr&)tf, S i eg 
[0 0 4 7] H9IC*3^-C, *USI§«SBOlSa«ifiSr* 
«\ (0 0 0 1) BOB*tt^3. 5S, [11-2 

o] #rtjfcffl$LTif*5wfctffca>a. si on, r<o 
u-irowrtftttH-efco* MR*E#tttf (ooo 

io 1) BOB*ffi^e>3. 5g, [1 1 -20] #ftfcffl 
ftLT^S. rogfctt, 09, BlOfc* 

1M;5fc (0 0 0 1) fi*>E£tt*>fc[l i-2 0]*f&j 
^3. 5ffffil**tl*S<0-C\ B#fl*>$>A* r lftfcfS*Sr 

M-fZks B 9 «> J: i ic B *»o -C v >fc«H#$£ 
(0 0 0 1) B*M*-ilA/"eL*lf\ ^£A»VMC 
*S*ftfcft9. •■*9tr«fc+*»b'C**. Lfc* 

•C*>S. wiifi, S iCaSKRfe-f, GaAsW 

* HE C:tfc (0 0 0 1) B) ifiMISIto , 
C^ltB) *>«b, ffftLXv'^ 

: [0 0 4 8] ^#M^LT«B*«/*Lfcft, ..*«»« 

iO2lRfc;i/4WKW0>S iNttfclJBffifcL-C* 3 
HfflMU Klt»t:7 0/<— fcvhfcbfc. Si OS 
J8*tf S i Ntt*>S«fc«\ ECR^^Si:ffiv> 

fc. 

30 [0 0 4 9] ^Lfcu-^^^mffittTvSrffV^- 
^JSa**^ S£5fc 3 0 VSK"C*ofcttf^*fiE* J - 5 v 

[0 0 5 0] *&160He»*>J:5fc % nSS iCg#7 
0 2±fc, Ka-e*WILfctta«t4nfflA lN/<'/7r 
l7 0 3£ffl^*r£fc<J:oT, 5 fcpfflai' 

moa^b^yf 1 >^S:ffotn««««r»J*+* 

[oo5i] g^fcurs i cffttSfit:JB**fcaae 

40 oV^TK^f^. ***OJ8tB-ef4, nSS iCg« 
Sr % (0 0 0 1) tl 1-2 0] #fil£3. 5"«ffl 
|»Lfc«WLfc«Sfr«^TV*». riatt, SiCi 

&£6#fc1-*fctf>*Cfc*. Bl 114, ftttl-AlGa 
NcOAlOitfldc, SEttfcAl GaNO«5*7***:fc 

ofc)g*-e^^o AUtt. (oooi) ^^hWRtr 
fflv^fc»^-c*>9, XWrt« 3. saoflWSfitrM^ 
fcS^-e^5, fttta(i*s*» 77*^*5 
< >t sBospattfc>cit*rfcfc4a, 
so »te*<o]t»fcj:0, ««S«*fflv^tAiHj«^3 0 
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[0 0 5 2) 0?IC, tt£lfta*ffittlc % gf77*^ 

ffl*lftK^o<lcL*:^vvh$<4*), 1*^6 1 8S 

fl\ 5grt><bl 5fi*"CJ&\ JfclC^f pSK-^hO 

[005 3] JblC, P ®AlGaNJB«:ffJW"S» 
<g\ (000 1) ^^^hS*trfflV^itAlttJ«Oi| 

tttttt. K-^htMMgWAlGaN^ 
*9i&4il*«:*U Rttfi. A I G a NOA 1 

Hfc«*fc«M\ Ziu C, CatrJfll*-C*>H«-C*> 

[0 0 5 4] miw < tOpltK-^vbogaSr*%< 

[0 0 5 5] *»i6W-ei*\ B«fflR*HV*"CV* 
fc*>%A/ (0 0 0 1) hg&&ffiV*Tt> 
nSAl N^y77J§fcfflv*S£fclcj:oT, ttttfc/h 

[0 0 5 6] Z<D%Mv>Bmx^ *Tg&ftKifcJIfcL 
T\ pll nGaN!$rffl^TV>*rt>\ nSlnGaN 

ttfb*tttBM9A£JvCV*ft. 
[0 0 5 7] pS^fifo«iRJllctt;'<T* nS^JfSfoS 

iRBtt, 3F«»fi«tix io2oaai-eK<-e§f'*w 

nS^IfifDftiRJilw, 1 X 1 0 18 c ra-3gfi#±COT*6 
y^gtt* 0-18 OmeV"CfoHtfi:V\ 

[00 5 8] ifc, nS«>fc»0!>7NMl*^!la>irffl 
[0 0 5 9] £L>tZ<D%&<D&mXtt. ^LOpS* 



(7) 

A? 

Blff»^*v^rf»kLfcO, Bft?n?»Bfcfcl:*. 
If, ZnO(7)J:^*C3 8 0-4 5 0nni(D^Sr®lDi1-5 

[0 0 6 0] (»lk«)»tt4) B4 0ttkft>»ftlCj:« 
*«*u-*'o«»KBS:Hl 5 (a) 
[0061] rooo lj ^6 [11-2 0] *f&]lC 
3. SftfflULfcnSS i CStRl 5 0 211:, nSA 
io 1 N/<-y77l 1 5 0 3 OS* 1 0 0 nm) % n®A 1 
xGal-xN^7'/KBl 504 (i?£ 1 ji m) tffc 

A,*-*^sf^tt**<ftO, BW*tt*S<ft«. 
[006 2] MfcftfcfeftS fc&ttfl 1 50 5 (if $ 
5 0nm) CO I n z Gai- z NOI nN0>|iJ5fctt z 
9, *Hlc#LTxOffi&fcfc*rfctfc* 0 
&4 10nm {£-T*fcz = 0. 15fc40, x 

[0 0 6 3] fifttll 0 5tf±fc:ttpMAl yGal- 
20 yNSl^77KSl 506 (JI£0. 2/ira) , p 
SI n0.2Ga0.8NWf&fO®IfcJIl 5 0 0*5 At; nil A 
I uGa 507^fcO, 15 

0 7 ICtt 1 J&>5 1 0 ai m<P*S-e^Safa®lfcJf 1 5 0 0 <C 
W»J*4*lTV^«. nfi««7ny*J|l 
5 0 7<Dj?£tt0. 7/<mrfc* 0 '®ffittwOnS®iiS 

^p^u 5 0 7Ka*.nrHP»o*«wjfEiv % §sa 

BttTOfittB 1 5 0 5 o^lcJSia* J: o fc LTt>6 0 
[006 4] MPttrtfcnfiB»7ny*BJ:fcttpffl 
Al vGa l-vN»20>*5y KB (f**5Jf±£>J?$ 
so 0. 5/ira) &ht> 9 :^t\ u>y, vl£ft*J;3l£ 
i-SrfcfcJlD^ny^Bl 5 0 7*>B*T*#* SIO 
KBl 0 6, «2*?y KBl 0 8*>B*r*J:9 

[0 0 6 5] JiJf^Htts BjP»0«b**LlC*3fe-r 
S*, *SllS<ojBffi(Oj:5(c, Hp««^1-8iiiii-C. 

JSW$S (iSfttJiW*»JH*f*JS) 0. 0 0 3- 
40 0. 0 2Og5Bfcfc5£fc#»*U\ tnsatt, a 

0, *fc> a#r*SS*/h*i-¥Si, **lS*oTL* 

[0 0 6 6] S2WpI^7y KJBl 5 0 8co±(ctt. 
p5GaN^t7^®l 5 0 9 (i?$0. 5|tm) , 1 
X 1 0 18/ c m3W±<0*H&!8)&g<D p StG a N V t 
t hM 1 5 1 0 (/?* 0. 5/im) ©Si 0 1 

1 1 1 \&nmkpm&&*Bf8i£i\x^z. wm& 

(Ini^TiiAu-C, pflSdSN i tAu-Cfc*. 
so n®m<»*ttfa1±S is p$l®<r>*1&mtMgXhZ. 
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[0 0 6 7] KQa<D*SfcpS*7y KlfcR^lOJB 

tfffl P^<iaii 2 /i ro-Cife^/§<0 A l Nfta/Stttt u = 
0. 25tU. yt vCDfiSttxil^O. 15 

[0 0 6 81 C<0<t?lCf6w t"C, p^7'/ KJB 1 5 

0 6, 1 5 0 8 (A I 0. 15G aO. 85N) fc, ^^1 

1 50 7 (A10.25GaO.75N) (C J: 0 , ffittJBfc ■ 

[00 6 9] (0001) ^ [11- 

S i C±lC, #iaUGaNftfi**«+a»&l^ *<OS 

iB^attSrAff^f *fc»"e*>a. (oooi) 

[0 0 7 0] £43, **16«"Ctt, .«««*trfflv^-CV^ 
5#, t>*>6A/ (0 0 0 1) ■ ^*hg««rffivvct>j: 

[0 0 7 1] *«MOfflO*l6«-ett^oy^Jll-5 0 
7fcZnO«rJHV*S. Z nOttG a N fc**JHbWBV* 
o-e»*«*ff5wfctfffl*ft. itiZnOttftS* 
•efo^rt, Stic, stti-eatratft^-iF-* 

Jlfcy y^*H«oJSeiBi«)JB*r*SStt, 0. 00 3 
-0. 0 2O8IfcfcSCtW*U\ ZnO«^t 

[0 0 7 2] £<blc, iSttJBoi/-lF*Sr«iR-rSJ:5 

lt6wtfC#5o JSttJBlCI naGal-aN 

(0<a<l) &fflWci£l£, rtOJl <fc 0 fc'<y K* 
-ry^/h*V^Jg-C*>*, I n b G ai - b N (0<a<b 
<1) ^n^Jllcfflt^iilcjiO, JSttJBw** 

[0 0 7 3] $fc(SttiH I nGaNSrffl^fctl^l- 
OV*"CIft9JLT^6#, 015 (b) nS^ 
?y KJB1 5 0 4fcpSSl*>*?y KJ81 506fc<0 



(8) 

74 

Htt, flHIJB 1 5 0 5 t LT, nSGa N*^-f KJB 1 
5 0 5 n , I n G a N#F/g 1 5 0 5 n , G a NB&<§ 
1 505bfcpSGaNll 5 0 5 p t lw<t 0 ft 

[0 0 7 4] (gfeajftB 5) *T«&M&ffl/£:& (M0VP 

E) flsS:ffii*-aSftri»**T5. i-ttt>hs 

-±tcKEU Jia»«Lfc*7 0TorrW**JWl«lC 

*sv>-c 1 o 5 ot-c 1 5 »Bgiosa LStR^S ^ v 

[0 0 7 5] ft|C6 0 0t:*-C*»Lfc* % r>^7 

fcft, F y > y (TMG) & 2 0 » 
7V*-7&2. 5L/5K **»T**tr2L/5«L 
T #ttfi*» WCaN/< 7 7 7 1 £ 5 0 ngAHfrTS, 
[00 7 6] *!CTIICW«»W*Sr#Jb L> iUES: 9 5 
Oti^iatfc^ TMG& 2 0 L^GaN 
*ttftO«Ji 

[0 0 7 7] *|cTOfcflWLfttffc»RflKfrl 0 5 
20 Ot:, 1 0 9 0t:ica»W«i:#flL-CCaN»»*JBS:». 
&tZ> 9 Rfc. (**^<-^5 0ppm) 

£l0cc/#, MM^/WTA^^A (TMA) &2/i* 
A^/SHl*lbTW&U n-AlGaN??? FKWt 
ft'. 

[0 0 7 8] tmg, mRXt : es*s9ytoWfcto& 
tffjhU 7>*~7fc*iS<o&£#H&*-e7 0 0 < t 

fcRfiL-C-Sfiftfcfto*:*, h!M ******* 
(TMI) Sr 2 0 0 m TMGSr 20^ 

LT, InGaNSfaOftttl 1 6 0 5 & 1 0iuo*fa-f 
so [0 0 7 9] &{£, TMA, TMG&liuffifc f*Kfi'C\ 

~y?U'<>#i?3L-A'-?y*i/'}J* (Cp2Mg) &0. 1 
M */V/»«ftLXp-AlGaN|Rl^pSt^5y KJil 6 0 
BaftitaLfca, *fcflHt«trlft«Ufc«>fc|5li:ftfr 
•C, ftfc, TMG2SltfCp2Mg(OfitjS8r»±L, S«f&SS:6 

0 OtiCTtfStHMG, TMI&O^Cp2MgSr«*&LXp-InGaN 
«riMDfl«Jltr«n a f& pffllnGaN^IttftftWI 

1 6.0 0 I n^tt> f§«®J:0 t^:§< 

[0 0 8 0] $^lcr<o^Tf&fa®iRl^±l-x mi^P 
40 i^7y KJBfcBCftf*"C» p-AlGaN??yK« 
1 6 0 6 b «:*«■*■*.■ Xft^JRfiS-CJfi^ 
fcJ:9lC, S i 02-r**£Jgj5ScLTp-A 1 GaN^ 

[00 8 1] w^Ji^lCfCy y^tr»*U msE^n 
y^JBl 6 0 7"Ca»ii^*)fc% SiO^*?£&£ 
LT, p-CaN*^y^JBl 6 0 8, pSGaN^^^ 
h®1 6 0 9Sriiffl-r6p ^7 7^TS« 

so -e£ 4, 
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[00 8 2] (*J60»tt6) *77*7S*fcJBV* 
t\ *20> P S^7y KJilcttjfiSriM-MPaSrKltfc 

[0 0 8 3] g*£l 70 2fcLTA12O3 (+77^ 
T) $rffll\ /<y77il 7 0 3CliGaNi (BS 1 
OOnm) &Et*Tl>£ 0 «0>«jfill, Si StrBfC 

[008 4) nl?5y KSl 7 0 4 £ 2 *z mirJf < 
U 8) yitofcV^fc&nS*?? K*l 7 0 4*W£ 

7 0 1 &J&£L,-C^S. fittl 1 7 0 5K¥fr*fl<0fi 

*(6]<OJBlff^Srt, 0. 0 0 3~0. 0 2<O85ffi(C*)5 

(0 0 8 5) 

[SEwWift^l 

IE i is i <»%mi<D*&& u-^nmtmmm 

[E 31 *l©*li«rS<M:*7 7*7fc:Lfc»*0> 
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